This paper presents the results of an experimental study on unemployment benefit sanctions. The experimental set-up allows us to distinguish between the effect of benefit sanctions once they are imposed (the ex post effect) and the effect that unemployed want to avoid getting a benefit sanction imposed (the ex ante effect). We find that both effects matter. Moreover, the ex ante effect turns out to be substantial and bigger than the ex post effect. Benefits sanctions stimulate the outflow from unemployment. Jan Boone would like to thank NWO, KNAW and VSNU for financial support through a Vernieuwingsimpuls grant.
Introduction
Despite the fact that over the past decades unemployment went down in many OECD countries it is still high in most of these countries in particular because of the long duration of unemployment. Governments face the problem of how to design policies that bring unemployed back to work more quickly. It turns out that many of the active labor market policies that are used (training, subsidized jobs et cetera) have insufficient effects on overall unemployment (Martin and Grub, 2001) . One of the problems is that in many countries for those who loose their jobs there are substantial unemployment benefits that are provided for a long period.
One of the policies that does seem to bring unemployed back to work more quickly is a system of monitoring and benefit sanctions. 1 A benefit sanction is a temporary reduction of unemployment benefits that is impose for example because the unemployed workers did not search hard enough to find a job or because a job offer was rejected. The evidence on the effectiveness of benefit sanctions is partly based on empirical research in which micro data about unemployment durations and benefit sanctions are used. Abbring et al. (2005) and Van benefit sanctions, taking into account that the process by which sanctions are imposed may have been selective. Therefore these studies provide estimates of the so called ex post effect, that is the effect of benefit sanctions once they are imposed.
These studies, however, do not provide information about the so called ex ante effect, that the mere existence of a system of monitoring and benefit sanctions may affect the outflow from unemployment even before a benefit sanction is imposed because the unemployed want to avoid being confronted with a benefit sanction. 2 1 See Fredriksson and Holmlund (2003) for an overview of research on unemployment benefits including benefit sanctions and Grubb (1999) for an overview of the situation on monitoring and benefit sanctions across the OECD. 2 Lalive et al. (2005) present an attempt to estimate the ex ante effect using cross sectional variation in the sanction rate. Black et al. (2003) show that an ex ante effect may also occur when unemployed workers are assigned to training programs. To avoid entering such programs they leave unemployment more quickly than without the assignment. Meyer (1995) gives an overview This ex ante effect can be formalized in a number of different ways. In papers like Boone and Van Ours (1999) and Boone et al. (2001) the ex ante effect appears because by searching harder the unemployed can reduce the probability of being sanctioned. The idea is that government officials monitor search effort. When the effort is (perceived to be) high, they conclude that someone did not get a job, because none were available, not because he did not try to find a job. Using this set up Boone et al. (2001) shows that it is optimal from a welfare point of view to introduce a system of benefit sanctions. Boone and Van Ours (1999) shows that the strength of the ex ante effect and the ex post effect depends on the monitoring intensity.
If this intensity is low, the ex post effect is more important, but if the monitoring intensity is high, the ex ante effect is more important. In the model presented in this paper, the unemployed cannot affect the probability of being sanctioned, except by accepting the current wage offer. This leads to slightly different results as explained below.
This paper reports a laboratory experiment to analyze the effects of unemployment benefit sanctions. We investigate the effect of benefit sanctions using a searchtheoretic framework. Previous experimental investigations of search models are reported in Schotter (1981, 1982) , Hey (1982 Hey ( , 1987 , Oaxaca (1989, 1992) , and Sonnemans (1998) . In general, all authors conclude that observed behavior is close to, but not fully consistent with optimal search behavior. Braunstein and Schotter (1981, 1982) test the theoretical implications of numerous variants of an infinite horizon sequential job search model. They observe that individuals react to variations of the environment as predicted by theory, even though the duration of search often falls short of the theoretically predicted duration. Additionally, they find reservation wages to drop over time, even though theory predicts constant reservation wages in the infinite horizon models that they use as benchmarks. Oaxaca (1989, 1992) experiments had not actually believed in the infinite horizon and had rather played a finite horizon game, in which optimal reservation wages fall over time. While they find search duration and income to be very close to the theoretical predictions with risk-neutral individuals (Cox and Oaxaca 1989) , they also find the directly elicited reservation wages to be lower than predicted (Cox and Oaxaca 1992) . They conclude that a model with risk aversion explains their observations best. Sonnemans (1998) , however, shows that a fully rational model of risk averse search is not consistent with the search strategies that participants choose in a finite search model experiment. Most individuals in his experiment use search heuristics that combine the rational marginal net benefit aspect with some satisficing rule that is applied to total income (i.e. they do not ignore the sunk cost of search).
This observation is well in line with the results of Hey's (1982 Hey's ( , 1987 ) research on consumer search heuristics.
Our paper contributes to the experimental literature on job search in three important ways. First, the model we use is especially suited for an experimental implementation, because it provides a constant reservation wage benchmark in a finite horizon setting. 3 The models implemented so far had either the one or the other advantage, but not both. 4 Second, we present the first experimental analysis of the effect of random benefit sanctions on job acceptance behavior. 5 In particular, we compare two unemployment benefit systems, where one system has the same benefit every period, while the other has a lottery over a high and a low benefit. In both cases the expected unemployment benefit per period is the same. Finally, this 3 The optimal reservation wage in our model does decrease in the last few periods of the 100 period game. But, these last few periods can be omitted from the statistical analysis without a serious loss of information. 4 The advantage of a finite horizon game in the laboratory seems self evident. The advantage of having a constant reservation wage benchmark is two-fold. First, when optimal behavior is constant, we can expect individuals to "learn" much more effectively within the duration of the experiment. Second, the estimates of the job acceptance rates from the sequences of responses are much more reliable, when optimal behavior is constant over time. 5 We know of no other experimental study on benefit sanctions. No previous study has examined the effects of introducing and varying random search cost. Schotter (1981, 1982) study the effect of varying the probability distribution of wages offers. Oaxaca (1989, 1992 ) study the effect of varying the probability of wage offer arrivals. study presents the first attempt to assess the relative importance of unemployment benefits in determining job acceptance as compared to the wage.
We find the following results. First, the ex ante effect (which is hard to estimate using econometric techniques on real world data) turns out to be substantial and often greater than the ex post effect. This means that the outflow out of unemployment is far higher for the lottery scheme. The policy implication is that introducing benefit sanctions can reduce unemployment even when the expected unemployment benefit level is unchanged. Second, we find that observed acceptance probabilities are lower than the theoretically optimal ones for a risk-neutral individual. This suggests that individuals are risk-seeking more than risk-neutral. Moreover, this effect is most pronounced in the treatment with constant unemployment benefit levels.
Again this suggests that a system with constant unemployment benefits over time raises unemployment. The combination of a positive ex ante effect with reservation wages that lie above the optimal risk neutral reservation wages can be explained as follows. A rational decision maker with a utility function that is convex in income (risk seeking) and that features a disutility in case of a sanction (loss aversion) is consistent with the observed behavior. Third, we find that individuals react as predicted to financial incentives in the form of wages offered or unemployment benefits provided.
The set-up of the paper is as follows. In section 2 we present the theoretical model underlying our experiments. Section 3 describes the experimental set-up.
Section 4 presents the results of the experiments. Section 5 concludes.
Job search and benefit sanctions -theory
The job search model that we analyze, is an extension of the simple one-player search games that were presented in the late 1960's and early 1970's. 6 Using the basic model in discrete time and with a finite horizon T, we add the feature that time, the individual receives a single job offer. The job offer in period t is a contract that offers a wage w t in each of the periods t, .., min{t +τ − 1, T }, where the tenurē τ is the duration of the employment unless the game ends before the tenure. We assume that the wage w t is drawn independently from the same distribution every period. We denote the distribution function of this wage distribution by F (w).
At the outset of the game in period 1, the individual is uncommitted, i.e. currently has no job, but has not yet rejected that period's incoming job offer. An individual who accepts the job offer receives the wage w t in every period for the duration of the employment and cannot quit the job or switch to different employment. During the employment phase, the worker is informed of all job offers that arrive, even though these offers cannot be accepted. After the employment phase, as long as the game has not ended, the individual is back in the uncommitted state, i.e. has lost the previously held job, but has not yet rejected the incoming new job
offer.
An uncommitted individual who does not accept the incoming job offer receives the full amount of the unemployment benefit for the current period. This is consistent with the practice in most (if not all) OECD countries where the unemployed receives full benefits for an initial period. However, after rejecting a wage offer, the uncommitted individual becomes unemployed and may face a benefit sanction, that is the individual may receive a low benefit instead of a high benefit.
An unemployed worker is first told whether he will receive the normal unemployment benefit b h or the reduced benefit b l ≤ b h in case he does not accept the incoming job offer that period. 7 The probability of receiving the high benefit equals p and the probability of getting a benefit sanction imposed and receiving a low benefit equals (1 − p). This lottery is played out independently in every period before the unemployed individual gets a new job offer. This timing assumption allows us to identify the ex post effect (see below).
In characterizing the optimal decision rule for a risk-neutral individual, we use the following notation. Let E V u,h at period T .
At period T a worker with unemployment benefit level b i (i = h, l) should accept any job with w ≥ b i . Hence his reservation wage and expected pay off in the period
where i = l, h and E (w|w >w i T ) denotes the expected wage conditional on this wage exceeding the reservation wagew i T . Now before the individual knows the realization of b, his expected pay off in period T equals
Now we move back to t = T − 1 where the worker gets unemployment benefit b i if he rejects the job offer. In the latter case, his expected pay off equals
where δ is the discount factor. If he accepts the job, he gets w (1 + δ). Hence his reservation wage and expected payoffs equal
Before he knows the realization of b, the worker's expected pay off equals
Similarly we find for τ ≤τ − 1 that
For τ ≥τ we get an additional effect. If an individual accepts the current job offer, he knows that afterτ periods (when his job ends) he will get the high benefit for sure for one period (if he chooses to reject the job offer then). This prospect of receiving b h inτ periods time lowers his reservation wage today. This is a version of Mortensen's (1977) entitlement effect. By accepting a job now, the agent becomes entitled to receiving the high unemployment benefit in the future (with probability 1). This makes the unemployed more eager to accept current wage offers. Hence we get the following equations for the reservation wage, the expected value of being unemployed once you know whether you get a sanction or not this period and the expected value of being unemployed before you know whether or not you are sanctioned this period.
Using these equations we can derive the optimal decision rules for risk-neutral agents in our experiment. First, we describe the experimental set up.
Experimental setup
Our experiment consists of three random benefit sanction treatments and a sure benefit control treatment. The sanction probability (i.e. the probability of a benefit reduction 1−p) equals 0.4 in the three corresponding treatments. The expected value of the unemployment benefit is constant across all four treatments, but the (mean preserving) spread is increased systematically. Table 1 summarizes the parameters of our treatments. A total of 62 individuals participated in the experiment, with 16 participants in the "spread 75" and "spread 50" treatments and 15 participants in the other two treatments. All treatments were run on the same day at the CentERlab, Tilburg
University with software based on the experimental software toolbox RatImage (Abbink and Sadrieh 1995). As the participants randomly arrived at the location, they were assigned to one of the four treatments in an alternating sequence. This guaranteed the randomization of participants across treatments with almost equal numbers in each treatment.
Upon arrival, each participant was seated in a cubical and received written instructions (see the appendix). If there were any questions, these were answered privately at the cubicle. Each participant played a single 100-period job search game. The participants could leave the laboratory as soon as they had completed their task. Including the time for waiting and reading the instructions, no one needed more than one hour for participation.
All participants were undergraduate economics students in their second year and the experiment was part of their labor economics course. Instead of providing financial incentives, we provided the students with the possibility to "earn" about 20 percent of their course grade by participating in the experiment. The higher a participant's absolute score in the experiment, the better was the grade received. The grading scheme was known to the students from the outset of the experiment and the instructions (see the appendix) included a table translating scores into grades. 8 The incentive compatible grading of student participants is a well-established method in 8 The score table we used was based on the optimal reservation wage strategy for risk-neutral individuals. Since these strategies lead to expected payoffs of about 150 to 155 per period in all treatments, we used the same score table for all participants. experimental economics. 9
For each of the treatments we have derived the optimal decision rules using the reservation wages in the previous section. The parameter values are as follows. The tenure length equalsτ = 4, the discount factor δ = 1 and the wage distribution is assumed to be uniform on the interval [90, 200] . For the no spread treatment we have b h = b l = 60, for the spread 25 treatment we have b h = 70, b l = 45, for the spread 50 treatment we have b h = 80, b l = 30 and for the spread 75 treatment we
In each case the probability of receiving the high benefit equals p = 0.6.
As indicated in the theoretical section the optimal reservation wage is conditional on the realization of the unemployment benefit in the current period. Figure 1 shows for various unemployment benefits the relationship between the optimal reservation wage (rw) and the stage of the game (rw15 denotes the reservation wage when the individual's unemployment benefit equals 15 in that period, etc.). Given a specific level of the unemployment benefit, the optimal reservation wage is basically constant for most part of the game, only declining sharply towards the benefit level in the last couple of rounds. Hence, the optimal reservation wage provides a simple benchmark for the analysis of the observed behavior. Table 2 shows these probabilities in the first two columns. So conditional on having a low benefit in the spread 25 treatment, the probability of accepting a job equals .68, etc. The unconditional probability of accepting a job in the spread 25 treatment equals .6 * .63 + .4 * .68 = .65 (where p = .6 equals the probability of receiving the high benefit). We define the ex ante effect of benefit sanctions as the difference between the unconditional acceptance probability under a positive spread treatment and the acceptance probability under the no spread treatment. The idea is that the expected benefit is the same under both treatments 10 and hence the acceptance probabilities can be meaningfully compared.
In the theoretical outcome with risk-neutral agents, the ex ante effect turns out to be zero. The higher reservation wage (compared to the no spread reservation wage)
at the high unemployment benefit cancels the lower reservation wage at the low unemployment benefit. Hence, theoretically, we find no effect on the job acceptance rate of increasing the spread (for a given expected unemployment benefit level).
This result crucially depends on the assumption of risk neutrality. The ex ante effect, for example, will be strictly positive, if we assume that the individuals weigh losses higher than gains of the same magnitude (in the spirit of Kahneman and
Tversky (1979)). Clearly, risk aversion instead of loss aversion will also lead to a positive ex ante effect. However, as described later, we find that the participants in our experiment exhibit behavior that seems more in line with a loss aversion model than with a fixed risk attitude model.
The ex post effect is the difference between the acceptance probability before 10 Strictly speaking this is not true since the individual always receives the high benefit for sure in the first period after an employment spell. Taking this into account would make the theoretical ex ante effect slightly negative. Our observations, however, show that the effect is in fact positive.
and after the sanction is imposed. It is reported in the fifth column of table 2. This effect is positive and increasing in the spread. This is what we find in the experiment as well.
Results

Non-parametric tests
Reservation wage choices are not directly observable. We, therefore, will concentrate on observed acceptance rates for most of our data analysis. Instead of using the data of all 100 rounds of play, we restrict our analysis to the acceptance rates in the rounds 11 to 90. We drop the first 10 rounds from the analysis, because experiment participants generally need some time (i.e. some rounds of play) before they have adapted to the experimental decision situation. We drop the last 10 rounds from the analysis, because optimal acceptance probabilities increase in the last 5 to 10 periods of our finite search game. Table 3 displays the mean observed acceptance rates of the individuals in our experiment for each of the possible levels of unemployment benefits. Note that these acceptance rates could only be computed for those participants, who both accepted and rejected at least one wage offer at the given level of unemployment benefit. For this reason, table 2 also includes a line displaying the number of individuals that could be included in each of the calculations.
Remember that when an individual is committed (i.e. is on a job and the tenure has not ended), this individual cannot accept a new wage offer. Therefore, the job acceptance rate is defined as the ratio of accepted wage offers to all received offers in uncommitted periods (i.e. the sum of accepted plus rejected wage offers). As a benchmark we consider the conditionally optimal acceptance rate for each individual:
For each period t in which the individual was free to accept or to reject the received wage offer (i.e. the individual was not committed), we compare the wage offer to the optimal reservation wage at the given benefit level for a game starting in t and lasting another T − t periods. 11 The acceptance rates are calculated both including and excluding the first periods after an employment spell. Table 3 displays the observed mean acceptance frequencies for each of the possible levels of unemployment benefits together with the conditionally optimal risk-neutral acceptance rates.
Obviously, the optimal acceptance rate decreases monotonically with the benefit level (see table 2), because the opportunity cost of waiting for a better job offer next period is lower when benefits are lower. The fact that the conditionally optimal rates shown in table 3 do not perfectly follow this pattern is due to the different realizations of the stochastic variables. To avoid misinterpretations based on the differences in the realizations, we compare the differences of the mean observed to the conditionally rational acceptance rates across benefit levels.
before period t were optimal or not. Note that if the individual had followed a fully optimal decision path, he may have been committed in t and not have had the choice he is given under conditional optimality. In this manner, conditional optimality provides us with a rational benchmark that allows for non-optimal histories of play and is, thus, better comparable to the observed behavior than the fully optimal decision path. Comparing the optimal to the observed acceptance rates in the top part of table 3 , we find that in all seven cases, the mean observed acceptance rate is smaller than the conditionally optimal rate. The differences, however, are not significant for the two highest levels. It seems that observed behavior is closest to the conditionally optimal benchmark in the cases with high benefits, while it is furthest away in the case with no benefit sanctions.
Since there is no benefit sanction in a period immediately following employment, the results may be affected in a systematic way by including those periods. But, as the lower part of table 3 shows, our main observations remain basically unchanged when we calculate the acceptance rates excluding the first period after each employ-ment phase. 12 Excluding the first period after employment, the differences between the observed and conditionally optimal acceptance rates slightly increase for the two highest benefit levels, making the difference significant for the benefit level 90 and weakly significant for the benefit level 80. Additionally, the mean acceptance rate in the case of the benefit of 70 moves down, closer to the conditionally optimal rate.
Although the observed acceptance rates in all high benefit settings (70, 80, 90) are closer to the conditionally optimal rates than in the corresponding low benefit settings (45, 30, 15), the difference is only significant in the spread 50 treatment, i.e.
when comparing the benefit 80 to the benefit 30 setting. Comparing the six benefit sanction settings to the no sanction treatment (with a benefit level of 60), we find no significant differences between the low benefit and the no sanction settings, but significant differences between the high benefit and the no sanction settings. Table 4 shows the mean optimal and mean observed acceptance rates aggregated over both benefit levels of each benefit sanction treatment. The conditionally optimal acceptance rate is 12% greater than the aggregate observed level in the spread 25 treatment. It is 8% greater in the spread 50 and 7% greater in the spread 75 treatment. Although the observed acceptance levels are too low compared to the corresponding optimal level in all three cases, this distance is significantly smaller in the benefit sanction treatments than it is with fixed benefits of 60. The fact that the aggregate rate of acceptance is significantly closer to optimum in the benefit sanction treatments indicates that there is a positive ex ante effect of introducing benefit sanctions. The one to the last column of table 4 shows the difference in differences (between observed and optimal acceptance rates) as a measure of the ex ante effect. Put differently, it compares the observed ex ante effect with the conditionally optimal ex ante effect (which is not equal to zero) 13 . The ex ante effect is positive in all cases. It appears especially significant and strong (8%-11%) when we consider only those periods in which a benefit sanction was possible. 12 Notice that there can be no difference between the top and the bottom half of table 3 for the low benefit levels (15, 30, 45), because these benefit levels do not occur immediately following employment. 13 Recall that the ex ante effect in table 2 (which is equal to zero) is calculated as an expectation over wages. The conditionally optimal ex ante effect in table 4 is calculated for the particular wage sequence used in the experiment.
Furthermore, the levels of the ex ante effect displayed in table 4 seem to increase with the spread. This increase, however, is rather small and in most cases insignificant. Testing the difference in differences across treatments with the Mann-Whitney U-test, we find a significant difference only between the spread 25 and the spread 50 treatment when all periods are taken into consideration. When only the periods are taken into consideration in which benefit sanctions were possible, no significant differences can be found between the sanction treatments concerning the ex ante effect. So we conclude that a substantial ex ante effect exists that is not very sensitive to the size of the benefit sanction. A simple model of loss aversion organizes our observations well. Following Kahneman and Tversky (1979), we assume that individuals weigh losses higher than they weigh gains of the same magnitude. 14 If we interpret the randomly imposed benefit sanction as a loss, then the expected utility of loss averse individuals from a fixed benefit may be greater than their expected utility from an uncertain benefit with the same expected value. Note that, due to loss aversion, this can be true even if the individual is risk-seeking. An example of the utility function we have in mind is
with α > 1 and > 0.
Here we see that because of α > 1 the individual is risk-seeking, i.e. will exhibit a lower job acceptance rate than a risk-neutral individual would. At the same time, however, our model decision-maker -being loss-averse -will exhibit a lower rate of acceptance in the safe setting (without benefit sanctions) than in a risky setting (with benefit sanctions) that provides the same expected benefit. This is because the expected utility of the risky benefit is smaller than the utility of the safe benefit, due to the disutility of experiencing a loss, i.e. due to > 0. 15 Hence, this simple model captures both of our main observations:
• Observation 1) The experimentally observed rate of job offer acceptance is generally smaller than the optimal risk-neutral rate.
• Observation 2) The experimentally observed rate of job offer acceptance comes significantly closer to the optimal risk-neutral rate when benefit sanctions are introduced.
Parametric analysis
Observing the behavior of 62 individuals over 100 time periods generates 6200 observations. However, in many periods the individuals do not have a choice because they have a job from which they are not allowed to quit. And, as in the previous subsection we base the analysis on the behavior of individuals from period 10 to 90. This leaves us with 1928 observations relevant for an analysis of unemployment behavior because they concern periods in which the individual decides on whether or not to accept a wage offer. In total there are 871 rejections of wage offers and 15 The model can be extended to allow the disutility of experiencing a loss to depend on the size of the loss. This would explain why the acceptance rates in the high spread benefit sanction treatments are somewhat lower than in the spread 25 treatment. Note, however, that the observed differences of acceptance behavior across the benefit sanction treatments are not statistically significant. employment (or the first period of the game) during which the individual is not liable for a benefit sanction. The remaining 871 observations concern periods when the individual was potentially confronted with a benefit sanction.
For the parametric analysis of the behavior of the participants in the experiments we use the fixed effects logit model
where y equals 1 (0) if a wage offer is accepted (rejected), i refers to participant (1,...,62), t refers to the period (11,...,90). Furthermore, x is a vector of explanatory variables, the α i represent individual fixed effects and β is a vector of parameters. The explanatory variables are the wage offer (wage), unemployment benefits (benef its) and the period of the game (time). The parameters of the fixed effects logit model are estimated using Chamberlain's conditional likelihood method. The results are shown in Table 5 . a) In the first period after job loss the unemployed is not liable for a sanction * ) absolute t-values in parentheses
The first column shows the parameters for the potential sanction periods. It is clear that conditional on differences between individuals, high wage offers have a positive effect and high benefits have a negative effect on the acceptance probability.
Time does not seem to affect the acceptance probability. Apparently individuals do not change their behavior over the game, which is in line with the theoretical section where it was shown that the optimal reservation wage is approximately constant between periods 1 and 90. The χ 2 − statistic of the Hausman test for homogeneity (α i = α) indicates that we cannot accept the absence of heterogeneity in the intercepts. 16 The second column of Table 5 shows the parameter estimates if we omit time as an explanatory variable. Indeed, the parameter estimates hardly change.
The third column shows the estimation results if we use the information collected in the first period after unemployment when individuals were never confronted with a benefit reduction. Then, since the benefits are always the same, we cannot identify the benefit effect because this is absorbed by the individual fixed effects. The estimated wage effect is almost the same as the one shown in the second column of Table 5 . Finally, the fourth column shows the parameter estimates if we pool across periods. 17 In all estimates we find that the effect of a change in the wage is at least three times as big as the effect of a change in the benefit level. This is surprising as one would expect that w − b is a reasonable approximation of the relevant decision margin. Perhaps individuals use w − E(b) as decision margin in which case the particular realization of b is not so relevant and hence yields only small effect.
Because from the first period after unemployment we cannot derive information about (ex post) sanction effects we focus the remaining analysis on the periods when individuals were sometimes exposed to benefit sanctions. To check the robustness of our parameter estimates we split-up the sample according to the four groups of treatments and estimated the fixed effects logit model for each of the groups separately. The results are shown in Table 6 . 16 The Hausman tests compares Chamberlain's conditional maximum likelihood estimator (CMLE) and the usual maximum likelihood estimator of the binomial logit (ML). H 0 is that the difference in coefficients is not systematic and is based on the chi-squared statistic (See Greene,
2000)
:
The critical χ 2 −value (5% level) for 3 degrees of freedom is equal to 7.8, for 2 degrees this is 6.0, for 1 degree of freedom it's 3.84. 17 The likelihood-ratio statistic for pooling across the different periods equals 132.8, indicating that pooling across the first periods and later periods is not allowed. For all groups we again find that a higher wage offer increases the probability of acceptance. And for groups with non-constant benefits we again find a negative effect of the benefit level. A Likelihood ratio test for the restriction that the parameter estimates of all explanatory variables are the same across the four groups equals 3.20. Since at a 5% significance level the critical χ 2 with 5 degrees of freedom equals 11.1 we cannot reject the hypothesis that conditional on the fixed effects the parameters are the same for every group in the sample. Or, in other words if we allow for individual fixed effects pooling across the four groups is allowed. For the first three groups in Table 6 the Hausman tests indicate that the hypothesis of no heterogeneity in the intercepts cannot be rejected. For the fourth group the Hausman test is only insignificant at a 10% level. Nevertheless these results in comparison to those in Table 5 suggest that within the separate groups intercepts are the same while between groups the intercepts are different.
Our estimation results clearly indicate that individuals respond to financial incentives, both through the wage offer and the benefit reduction. The parameter estimates concerning the benefits refer to the so called ex post effect. Once a benefit is reduced the individual is more likely to accept a wage offer. In the set-up of the experiment it is possible to investigate the ex post effect for each of the individuals participating in the experiment. We are also interested in the so called ex ante effect.
This is the effect that individuals that are confronted with the possibility of benefit reduction will already change their behavior even before this reduction is actually imposed. To get an idea of this effect we have to compare behavior across individuals because the same individual was not exposed to different sanction regimes.
Therefore, if there is an ex ante effect this is picked up by the fixed effects. In order to identify the ex ante effect we have to compare the behavior of individuals from different groups correcting for the effects of wages and benefits. Since we do not find (a lot of) heterogeneity in the intercept of the logit model for the separate groups the identification of the ex ante effect is straightforward. Using a binomial logit model we establish whether conditional on wages and benefits there is a difference between the four groups. If there is, this is due to the ex ante effect.
Columns 1 to 4 of Table 7 show the parameter estimates of the binomial logit model for the four groups of individuals. Column 5 shows the parameter estimates if we would simply pool across the four groups and ignore the ex ante effect. The value of the LR-test is equal to 12.3 which indicates that we cannot simply pool across the four groups. Column 6 shows the parameter estimates if we allow the intercept to differ between the groups by introducing dummy variables for the three groups with a positive spread in benefits. benefit sanctions have a higher acceptance probability than the reference group. This represents the ex ante effect. The seventh column of Table 7 shows the parameter estimates if we impose the ex ante effect to be the same across all groups. As shown the estimation results hardly change so we cannot reject the hypothesis that the ex ante effect is constant across the three groups. 18 To give an impression about the size of the effects we use the parameters in the seventh column of Table 7 to perform some simulations of which the results are shown in Table 8 . Table 8 shows that with a wage offer of 125 and fixed benefits of 60 the acceptance probability is equal to 9.4%. With benefits of 70 but in a situation where the individual may be confronted with a benefit sanction later on the acceptance probability would be 19.5%. The fact that this acceptance probability is higher than with a fixed benefit of 60 is due to the fact that the ex post effect is smaller than the ex ante effect. With benefits of 45 the acceptance probability is 29.5%. The difference between 29.5% and 19.5% is due to the ex post effect of a benefit sanction.
The weighted average acceptance probability for a 45-70 combination is 23.5%. The difference between 23.5% -with an expected benefit level of 60 -and 9.4% -with a fixed benefit level of 60 -is the ex ante effect, equal to 14.1%. Table 8 shows calculated ex post effects and ex ante effects for other combinations of wage offers and benefit levels. For example if the wage offer increases to 150 the ex 18 The LR test statistic is equal to 0.3, the critical χ 2 − value = 6.0. Note that pooling across the four groups is allowed once we account for the ex ante effect. The LR test statistic is 6.8, the critical χ 2 − value = 7.8.
post effect declines to 7.2% while the ex ante effect increase to 19.5%. The ex post effect is smaller because the acceptance probability with a high benefit is already as high as 80.7%. If the wage offer is equal to 175 the ex post effect is equal to 0.6% and the ex ante effect is equal to 2.0%. Both effects are small because the acceptance probability is high irrespective of the (expected) benefit level. Table 8 also shows ex post effects and ex ante effects for other combinations of benefit levels that have the same expected benefit of 60. Of course if the spread increases the ex post effect increases as well. At low wage levels, where acceptance probabilities are low the ex ante effect increases with the spread. At higher wage levels and low benefit levels the acceptance probabilities are close to 1 and therefore the ex ante effect decreases with the spread in the benefit levels.
Conclusions
In this paper we analyze job search behavior in the presence of unemployment benefits and unemployment benefit sanctions. Our analysis is based on laboratory experiments in which the arrival of job offers is exogenous. We focus on wage offer acceptance behavior. In theory the job search behavior of an unemployed worker is influenced by a system of benefit sanctions in two distinct ways. First, if confronted with a reduction of the benefits, an unemployed worker will be more likely to accept a given job offer. This is the so called ex post effect. Second, to avoid being confronted with a benefit sanction a worker will be more likely to accept a given wage offer than he would be if his benefits would be constant and no system of benefit sanctions existed. This is the so called ex ante effect.
Our experiments show that both ex post effect and ex ante effect are relevant.
The magnitude of both effects depends on the structure of the system of benefit sanctions and on the specific wage offers. In most cases the ex ante effect (which is hard to estimate using econometric techniques on real world data) is larger than the ex post effect. In the experiment we compare two unemployment benefit systems where one system has the same benefit every period and the other a lottery over a high and a low benefit. In both cases the expected unemployment benefit per period is the same but the outflow out of unemployment is far higher for the lottery scheme. The policy implication is that introducing benefit sanctions can reduce unemployment even when the expected unemployment benefit level is unchanged.
We also find that reservation wages are higher than the theoretically optimal ones for a risk-neutral individual. This effect is most pronounced in the treatment with constant unemployment benefit levels. Again this suggests that a system with Please, remain quite and do not communicate with the other participants.
The decision task you face in this experiment resembles job market decision making, but is simplified in a number of ways. Thus, although job market terminology is used, you are asked to focus only on the decisions and payoffs that are actually part of the experimental setting. Your goal in the experiment should be to maximize payoffs.
The experiment consists of 100 rounds.
In each round, you are offered a contract to work for 4 consecutive rounds at a specified wage.
The offered wage is always in the range of (and including) 90 to 200 Taler, where Taler is the name of the experimental currency unit.
If you accept the job offer, you will receive the offered wage in the current round and in each of the next 3 rounds. You cannot break the contract and quit the job prematurely.
To be able to accept a different job offer, you will have to wait until the employment has terminated. The duration of employment is displayed on your screen in the field labelled "Tenure". It remains constant throughout the entire experiment.
If you reject a job offer, you will receive an unemployment benefit in the current round and will be free to accept or reject the job offer in the next round. The amount of unemployment benefit that you will receive is 60 Taler.
After the experiment, the part of your course grade that depends on this experiment will be determined as follows: Please, remain quite and do not communicate with the other participants.
The decision task you face in this experiment resembles job market decision making, but is simplified in a number of ways. Thus, although job market terminology is used, you are asked to focus only on the decisions and payoffs that are actually part of the experimental setting. Your goal in the experiment should be to maximize payoffs. The experiment consists of 100 rounds. In each round, you are offered a contract to work for 4 consecutive rounds at a specified wage. The offered wage is always in the range of (and including) 90
to 200 Taler, where Taler is the name of the experimental currency unit.
If you reject a job offer, you will receive an unemployment benefit in the current round and will be free to accept or reject the job offer in the next round. The amount of unemployment benefit that you will receive may be "full" or "reduced". The full benefit is 70 Taler, while the reduced benefit is 45 Taler.
You are certain to receive the full unemployment benefit when you are unemployed in the very first round of the experiment in any first round of unemployment immediately following a round of employment. 19 The "spread 50" and "spread 75" treatments are similar. Replace "70" by "80" and "45" by "30" for spread 50 treatment. Replace "70" by "90" and "45" by "15" for the spread 75 treatment.
In all other rounds, there will be a lottery determining whether you will receive the full or the reduced benefit. The probability of receiving the full benefit is 60% and the probability of receiving the reduced benefit is 40%. The lottery takes place at the beginning of the round, which means that you will know the outcome of the lottery before you make a decision on the current job offer. All parameters concerning the unemployment benefit remain constant throughout the entire experiment.
After the experiment, the part of your course grade that depends on this experiment will be determined as follows: Thank you for participating. 
